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We ex am ine the con tri bu tion of the Food Stamp Pro gram (FSP) and the
Spe cial Sup ple men tal Pro gram for Women, In fants, and Chil dren (WIC) to
the nu tri tion se cu rity and diet qual ity of low- income par tici pat ing house holds. 
This in for ma tion can im prove fu ture moni tor ing of the ef fects of wel fare policy
re forms. Wel fare re form has em pha sized mov ing peo ple from wel fare to
work and modi fy ing or elimi nat ing many former en ti tle ment pro grams. However,
after de bate, Fed eral food as sis tance pro grams were re tained as a nu tri tional
safety net, al though in some cases ac cess and bene fits were restricted. Us ing
his tori cal con sump tion data (CSFII 1989- 91), we ex am ine the hy pothe sis
that par tici pa tion in the FSP and/or WIC is an im por tant fac tor in main tain ing 
and im prov ing the diet qual ity of low- income house holds. Us ing USDA's
Healthy Eat ing In dex (HEI), as an in di ca tor of over all diet qual ity, and its 10
com po nent in di ces, we es ti mate for the first time over all diet qual ity ef fects
of changes in FSP and WIC par tici pa tion and bene fit lev els. (The HEI per mits
us to ex am ine diet qual ity as nu tri tion ists see it—with some foods consumed
too lit tle and oth ers too much.) Re sults sug gest that both pro grams con trib ute
sig nifi cantly to main tain ing and im prov ing the nu tri tional well- being of low-
income house holds, con sid er ing both quan tity and qual ity of diet compo nents.
We be lieve the im pli ca tion is that these food as sis tance pro grams help  
low-income house holds achieve nu tri tion se cu rity—in clud ing im proved diet  
qual ity—and that their sup port pro vides a criti cal safety net to ac com pany
wel fare re form. 



 o ex am ine re la tion ships  
be tween diet qual ity and
food pro gram par tici pa tion,
we use US DA’s 1989- 91

Con tinu ing Sur vey of Food In takes by
In di vidu als (CSFII) to ana lyze how the
diet qual ity of low- income house holds 
is af fected by par tici pa tion in the Food
Stamp Pro gram (FSP) and the Spe cial
Sup ple men tal Nutrition Pro gram for
Women, In fants, and Chil dren (WIC).
The meas ure of diet qual ity used is the
USDA Healthy Eat ing In dex (HEI), 
de vel oped to as sess the over all qual ity 
of in di vidu als’ di ets, de fined as the de -
gree of ad her ence to Fed eral nu tri tional
guid ance (12,22). The In dex con sists
 of 10 equally weighted com po nents 
that re flect how well in di vid ual di ets
con form to both the 1995 Die tary Guide -
lines for Ameri cans (26) and the USDA
Food Guide Pyra mid (25) rec om men da -
tions. Use of this in dex per mits us to ex -
am ine changes in diet qual ity as so ci ated 
with pro gram bene fits that may in volve
con sum ing less of par ticu lar die tary
com po nents and more of oth ers. 

For the first time, this ar ti cle re ports
how re spon sive the HEI and its in di vid ual 
com po nents are to par tici pa tion in the
FSP and WIC. To pro vide a con text   
for the analy sis that fol lows, we briefly
de scribe the FSP and WIC within the
frame work of Fed eral food as sis tance.
We then men tion per ti nent ele ments   
of wel fare re form and food as sis tance
pro gram changes to in di cate how leg is -
la tive pro vi sions may af fect food as sis -
tance pro gram par tici pants. We pres ent
meth ods and re sults and dis cuss          
im pli ca tions.

Over view and Back ground on
Food Pro grams and Wel fare
Re form Con text

The United States has a long stand ing
com mit ment to sup port ing food and  
nu tri tion se cu rity. Four teen do mes tic
food as sis tance pro grams com prise the
for mal Fed eral food and nu tri tion safety
net and pro vide low- income con sum ers
with foods, or with ex panded means    
to pur chase food prod ucts, along with   
nu tri tion in for ma tion and edu ca tion  
(ta ble 1, p. 6).  

Among the “mod ern” Fed eral pro grams
that be gan in 1945 with the Na tional
School Lunch Pro gram and, 53 years
later, have grown to pro vide about $37
bil lion an nu ally (23), FSP and WIC are
ar gua bly the most sig nifi cant in terms 
of bene fits trans ferred and nu tri tional
vul ner abil ity of re cipi ents, re spec tively.
Ad vo cates of the food as sis tance pro -
grams con tend that they im prove par -
tici pants’ diet qual ity and ame lio rate
pub li c health. De spite wel fare re form  
in late 1996, the struc ture of the Fed eral
food pro grams was es sen tially pre served. 

How ever, FSP eli gi bil ity cri te ria and
bene fit lev els were se verely cur tailed 
for some key groups—in clud ing le gal
im mi grants and able-bod ied adults 
with out de pend ents—and re sults of  
this analy sis raise con cerns about the
po ten tial, nega tive ef fects on diet qual ity
of af fected groups when, or if, ac cess to
these two im por tant food and nu tri tion
pro grams is re duced.

The FSP, an en ti tle ment pro gram, is  
the main food se cu rity pro gram for low-
 income house holds and pro vides cou pons
or elec tronic bene fit cards to en hance   

re cipi ents’ food pur chas ing power and
nu tri tional status. By FY 1996, the FSP
pro vided $24.3 bil lion in bene fits to an 
av er age of 10 mil lion house holds and
25.5 mil lion in di vidu als. In FY 1996,
the av er age monthly bene fit re ceived
was more than $73 per per son and more
than $172 per house hold (24). Over 
80 per cent of Food Stamp house holds 
con tain ei ther a child, elder, or dis abled
per son, and 42 per cent are single- parent
house holds (24).

WIC is tar geted to preg nant and post -
par tum (in clud ing breast- feeding) moth ers, 
in fants, and chil dren up to 5 years of
age at nu tri tional risk and serves more
than 7 mil lion peo ple each month at an
an nual pro gram cost of about $3.7 bil -
lion.  WIC pro vides a com bi na tion of
serv ices in clud ing nutrient- dense food
pack ages, nu tri tion coun sel ing, and ac -
cess to health serv ices. Ap proxi mately
45 per cent of all in fants and 25 per cent
of all preg nant women in the United
States par tici pate in the WIC Pro gram
(11). The value of the av er age 1995
WIC food pack age was $43.12 per
month, and the av er age monthly in fant
food pack age was $73.74 (24). The
most com mon foods in cluded in the
WIC pack ages are milk, cheese, in fant       
for mula, ce real for adults and in fants,
juice, pea nut butter, dried beans, and
eggs. In 1992, a WIC Farm ers’ Mar ket
Nu tri tion Pro gram was cre ated to pro -
vide ad di tional cou pons to WIC par tici -
pants, which can be used to pur chase
fresh fruits and vege ta bles in farm ers’
mar kets. This is a rela tively mi nor share 
of the WIC Pro gram, con sti tut ing only
about $7 mil lion of the $3.7 bil lion to tal 
WIC bene fits. 
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Ta ble 1. Fed eral food as sis tance pro grams

Pro gram name
Year 
be gun

FY 1996 budget
(in mil lions)

FY 1996
Par tici pa tion

Na tional School Lunch Pro gram 1945 $4,313 24,050,000 bunches 
per day

Spe cial Milk Pro gram 1955 $16.8 144,246,000 to tal served 

Food Stamp Pro gram 1961 pi lot
1974 per ma nent

$24,330 25,540,000 recipients
per month

Nu tri tion Pro gram for the Eld erly 1965 $150 245,979,000 to tal meals 

School Break fast Pro gram 1966 pi lot
1975 per ma nent

$1,118 6,103,000 daily av er age
break fasts served

Sum mer Food Serv ice Pro gram 1968 $258 2,216,000 daily average 
at ten dance (July)

Com mod ity Sup ple men tal Food Program 1968 $100.2 357,000 av er age
participation

Spe cial Sup ple men tal Pro gram for Women, In fants,
and Chil dren (WIC)

1972 pi lot
1974 per ma nent

$3,730 Av er age participation
1,648,000 (women)
1,827,000 (in fants)
3,712,000 (chil dren)

Child and Adult Care Food Pro gram 1975 pi lot
1978 per ma nent

1989 adults

$1,553 2,343,000 August av er age
1,546,171,000 to tal
meals served

Food Dis tri bu tion Pro gram on In dian Res er va tions 1977 $70 120,000 av er age

The Emer gency Food As sis tance Pro gram 1981 $44 40,899,000 to tal pounds
distributed

Nu tri tion As sis tance Pro gram for Puerto Rico 1981 $1,153 Not available

Home less Chil dren Pro gram 1989 $3 Not avail able

WIC Farm ers Mar ket Nu tri tion Pro gram 1992 $7
 (of WIC to tal)

742,000 Fed eral
364,000 Non -Fed eral

Source: U.S. De part ment of Ag ri cul ture, Food and Nu tri tion Serv ice. 1998. Ad min is tra tive data.



The FSP and the WIC Pro gram share
some com mon ali ties. Each trans fers
bene fits to low- income in di vidu als to
en hance food con sump tion and diet
qual ity. As an en ti tle ment pro gram, the
FSP con veys food pur chas ing power to 
any low- income in di vid ual who meets
eli gi bil ity cri te ria (based on means  
test ing). Food pur chases are rela tively
un re stricted. Nu tri tion edu ca tion is a
much smaller com po nent of the FSP
than of the WIC Pro gram. By con trast,
the WIC Pro gram is not an en ti tle ment
pro gram but tar gets spe cific pri or ity
sub groups of the low- income popu la tion 
as funds are ap pro pri ated. WIC pro vides 
vouch ers for pur chase of one of seven
food bas kets se lected to be nutrient-
 dense and to sup ply spe cific nu tri ents
de fi cient in the di ets of the tar get par -
tici pants. Un like the FSP, WIC in cludes
in di vid ual nu tri tion coun sel ing along
with a re fer ral to other sub si dized health 
serv ices.

Evalua tions of the ef fects of the two
pro grams sug gest gen er ally that they
have been suc cess ful. Food con sump -
tion sur veys show that di ets of the poor
im proved mark edly be tween 1965- 66
and 1977- 78, a pe ri od marked by na tion -
wide ex pan sion of the FSP (5). Nu mer ous 
stud ies have shown that the FSP  has
suc ceeded in trans fer ring pur chas ing
power to low- income con sum ers and
has in creased food ex pen di tures and  
nu tri ent avail abil ity rela tive to the 
trans fer of cash bene fits (3,7,14,15). 

Sev en teen stud ies sum ma rized by
Fraker and cited by Rossi yielded       
es ti mates that out of each food stamp
dol lar, be tween $0.17 and $0.49 was
spent on home- consumed food (“best
es ti mate, $0.30”) com pared with only
$0.05 to $0.10 of each dol lar of cash
bene fits trans ferred. Fraker found that
food stamp par tici pa tion sig nifi cantly
in creased the house hold avail abil ity of
cal cium, vi ta min C, and iron. Far fewer
stud ies have dem on strated the link be -
tween pro gram par tici pa tion, in di vid ual
in take data, and im proved nu tri tional
status. WIC Pro gram evalua tions from
the in cep tion have dem on strated WIC
ef fec tive ness in in creas ing birth weight,
de creas ing in ci dence of low birth weight
and pre ma tur ity, im prov ing he ma to logi cal 
status, and/or im prov ing nutrient in take
(11,18,19). 

Re cent wel fare re form in cludes re place -
ment of Fed eral wel fare pay ments with
block grants to States (Tem po rary 
As sis tance for Needy Fami lies Pro gram, 
or TANF), wel fare time lim its and caps,
and State dis cre tion among bene fit types,
lev els, and eli gi bil ity stan dards. States
are en cour aged to pro mote work and
move re cipi ents  from wel fare to work.
Le gal im mi grants were made in eli gi ble
for Fed eral TANF bene fits. Ma jor food
as sis tance pro gram changes passed in
1996 in cluded re duc tions in food stamp
bene fits for able- bodied adults with out
de pend ents and elimi na tion of Fed eral
food stamps for most le gal im mi grants.
(The Presi dent’s 1998 Budget re stores
some im mi grant FSP bene fits.)  In the
wel fare re form con text, if lost food 
as sis tance and wel fare bene fits are 
re placed by in creased earnings or other
in come, then net ef fects on die tary
status may be more mod est. If, how ever, 
food and wel fare as sis tance losses are
not off set, ef fects found here are likely
to be il lus tra tive.

Meth od ol ogy

We use the Healthy Eat ing In dex de vel -
oped by the USDA Cen ter for Nu tri tion
Pol icy and Pro mo tion as the in di ca tor of 
in di vid ual and house hold over all diet
qual ity. Based on the 1995 Die tary
Guide lines for Ameri cans and the Food
Guide Pyra mid (FGP), this in dex al most
alone fo cuses on the con sump tion of
foods rather than nu tri ents. Few in di ces
fo cus ing on the to tal diet ex ist (1,2,17,21)
and most of these—with the ex cep tion
of Pat ter son et al.—fo cus ex clu sively on 
con sump tion of nu tri ents.

The Healthy Eat ing In dex has 10
equally weighted com po nents, each
based on dif fer ent as pects of a health ful
diet. The score of each com po nent
ranges be tween zero and 10 and the
over all in dex, from zero to 100. The
com po nents can be grouped in terms   
of those that re late to ade quacy or suf fi -
ciency, to mod era tion, and to va ri ety   
in the diet. Spe cifi cally, Com po nents 1
through 5 meas ure the de gree to which a 
per son’s diet con tains ade quate serv ings of 
the 5 ma jor food groups de picted    in
the FGP: Grains, vege ta bles, fruits,
milk, and meats. Com po nents 6 through
9 meas ure how well rec om men da tions
to mod er ate fat, satu rated fat, so dium, 
and cho les terol are met. Com po nent 6 
is based on to tal fat con sump tion as a
per cent age of to tal food en ergy in take;
com po nent 7 is based on satu rated fat  
con sump tion as a per cent age of to tal
food en ergy in take; com po nent 8 is based
on cho les terol in take; and com po nent 9
is based on so dium in take. Fi nally, com -
po nent l0 re flects the amount of va ri ety
in a per son’s diet. The HEI does not set
over all lim its on food en ergy con sumed.
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An in di vidu al’s score in any of the food
group com po nents is based on the pro -
por tion of the rec om mended number of
serv ings con sumed for a given en ergy
in take level. For in stance, the av er age
en ergy al low ance for a 40- year- old    
fe male is 2,200 ki lo calo ries, and the
FGP in di cates that at this en ergy level, 
4 serv ings of vege ta bles per day are 
rec om mended. If a 40- year- old fe male
con sumes the rec om mended number   
of serv ings, she re ceives the maxi mum
score of l0 in the vege ta ble cate gory. 

A per son who con sumes the rec om -
mended number of serv ings from any
food group re ceives a maxi mum com po -
nent score of l0. A per son con sum ing 
no serv ings from a food group re ceives
the mini mum score of zero. Be tween
zero and 10, the com po nent score is 
cal cu lated pro por tion ately; for ex am ple,
a per son need ing 6 serv ings from the
grain cate gory who con sumed only half
that many would achieve a score of 5.
Food serv ing amounts were com puted
from food con sump tion data us ing    
fac tors de rived from the serv ing size  
as sump tions given in the FGP.

Cal cu la tion of scores for all food group
(ade quacy) com po nents fol lowed this
pro ce dure with ac tual serv ings com -
pared with rec om mended serv ings based 
on the FGP. In each food group, once
the maxi mum rec om mended number     
of serv ings is achieved, nei ther fur ther
credit nor pen al ties are awarded for   
ad di tional serv ings con sumed.

Com po nents 6 to 9 meas ure mod era tion
in the diet and are scored dif fer ently.
Com po nent 6 re flects how well to tal   
fat is lim ited in the diet: A score of 10

means to tal fat in take as a pro por tion of
en ergy in take is 30 per cent or less. The
score de clines to zero when this pro por -
tion reaches 45 per cent. Be tween these
two points, the scores de cline pro por -
tion ately. The score for satu rated fat
(com po nent 7) is com puted analo gously
to that for to tal fat, with a maxi mum
score achieved at a ra tio of less than   
10 per cent of en ergy from satu rated fat
and zero when the ra tio is 15 per cent or
greater.

The com po nent scores for cho les terol
and so dium are each based on mil li -
grams con sumed. Cut off points for a
per fect score of 10 are set at 300 mg  
for cho les terol and 2,400 mg for so dium.
The cor re spond ing zero points are 450
mg and 4,800 mg for cho les terol and  
so dium, re spec tively. 

Fi nally, the Die tary Guide lines, as well
as the Na tional Acad emy of Sci ences’
Diet and Health Re port (16), stress the
im por tance of va ri ety in the diet to help
en sure that peo ple get the nu tri ents they
need. To as sess va ri ety, count ing the  
to tal number of dif fer ent foods eaten  
by an in di vid ual that con trib ute sub stan -
tially to meet ing one or more of the 5
food group re quire ments is ne ce ssary.
Foods con sumed were counted only     
if they amounted to at least one- half   
serv ing in any one food group. Iden ti cal
food items eaten on sepa rate oc ca sions
are summed bef ore im pos ing the one-
 half serv ing cut- off. Simi lar foods such
as two dif fer ent forms of po ta toes or two
dif fer ent forms of white bread count
only once in the va ri ety cate gory. Mix -
tures are de com posed into con stitu ent 
parts, mean ing that a sin gle food mix -
ture (such as la sa gna) could con trib ute  

2 or more points to the va ri ety in dex
(con trib ut ing to both grain and meat, 
for ex am ple). 

In the va ri ety cate gory, a per son at tains
a score of 10 if 16 or more dif fer ent
foods are eaten over a 3- day pe ri od. If  
6 or fewer dis tinct foods are eaten over
a 3- day pe ri od, the in di vid ual earns zero.
Here again, lit tle guid ance was avail able 
to sug gest up per or lower lim its in scor ing 
va ri ety; simi lar to cate go ries 6 to 9, the
lim its for va ri ety were de rived by ex plo -
ra tion of the con sump tion data and con -
sul ta tion with re search ers. For a more
de tailed de scrip tion of the con struc tion
of the HEI, see Ken nedy et al. or U.S.
De part ment of Ag ri cul ture (12,22). 

Data

Data used in this study were col lected 
in US DA’s Con tinu ing Sur vey of Food
In takes by In di vidu als (CSFII) 1989- 91. 
The CSFII pro vides on go ing data on
food and nu tri ent con sump tion with a
yearly sam ple of about 2,000 house holds
con tain ing about 5,000 in di vidu als.     
In CSFII 1989- 91, 3 days of food and
nu tri ent in take data (a 1- day re call fol -
lowed by a 2- day di ary) were ob tained
along with rele vant demo graphic,    
eco nomic, and Fed eral food pro gram
par tici pa tion data. Food and nu tri ent
con sump tion data from a sepa rate low-
 income sam ple were also col lected at
the same time. The sur vey de sign was
such that each year’s data are na tion ally
rep re sen ta tive and can be used in de -
pend ently; how ever, the com bined years 
pro vide a larger sam ple size. The low-
 income sam ple can be com bined with
the all- income sam ple through the use
of sur vey weights. These sur vey weights 
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also ad just the sur vey sam ple to be rep -
re sen ta tive of the U.S. popu la tion liv ing
in house holds. This analy sis uses low-
 income house holds with com plete data
records in the com bined 1989- 90 sam ple
(N=1,438); the HEI was not avail able
for 1991.

Low- income house holds were those
with an nual in come of 130 per cent or
less of the pov erty thresh old. There
were 418 house holds par tici pat ing in 
the FSP at the time of the sur vey. Of
those, 359 had every house hold mem ber 
author ized to re ceive food stamps. The
re main ing 59 FSP house holds with one
or more mem bers not author ized to re -
ceive food stamps were ex cluded from
the analy sis so as not to con found the 
re la tion ships be cause of pos si ble leak age
of bene fits (i.e, use of food pur chased
with food stamps by nonau thor ized
house hold mem bers). This re sulted in   
a fi nal sam ple size of 1,379 house holds.

Sta tis ti cal Model

A set of 11 re duced form equations was
es ti mated in clud ing one HEI equa tion
and one equa tion each for the 10 com -
po nent die tary scores. This Ad Hoc    
re duced form speci fi ca tion was guided
by house hold pro duc tion the ory (6) and
pre vious stud ies of food and nu tri ent
con sump tion in or der to es ti mate net  
ef fects of the in de pend ent vari ables on
the HEI and its com po nents (2,10,13).
Be cause the house hold is the unit of
analy sis in this study, each house hold
mem ber’s HEI and com po nent scores
are to taled. These ag gre gated scores are
the de pend ent vari ables. In de pendent
vari ables are an nual house hold in come
as a per cent age of the pov erty thresh old; 
par tici pa tion in the FSP; the weekly 
dol lar value of food stamps re ceived; 
par tici pa tion by one or more house hold 

mem bers in the WIC Pro gram; house -
hold size in Thrifty Food Plan Male
Adult Equivalents (TFP MAEs);1 head -
ship status; the higher grade of for mal
school ing com pleted by ei ther head     
of house hold; race; eth nic ori gin; geo -
graphic re gion and ur bani za tion; and
ten ancy status. The number of house -
hold mem bers who did not pro vide 
3 days of die tary in take data, and thus
lacked an HEI and com po nent scores,
was en tered in the re gres sion equa tion
as an ad di tional con trol. Be cause the
HEI is, by con struc tion, equal to the
sum of its com po nents, the 10 com po -
nent equations' es ti mated co ef fi cients
were re stricted to sum to  the cor re -
spond ing es ti mated co ef fi cient of the HEI 
equa tion. This speci fi ca tion re sults in a
po ten tial gain in sta tis ti cal ef fi ciency.
Re stricted Or di nary Least Squares was
used to    es ti mate the mod els (9) and
the SYSLIN pro ce dure of the Sta tis ti cal
Analy sis Sys tem (20) per formed the 
es ti ma tion.

Re sults

Re sults in clude the means for the de -
pend ent and in de pend ent vari ables and
the es ti mated re gres sion co ef fi cients as
shown in ta ble 2. The means are fur ther
sub di vided by Food Stamp Pro gram
par tici pa tion status. All means are
weighted to rep re sent popu la tion means
of low- income house holds, and within
those,  of food stamp and non food stamp
par tici pat ing house holds. Means of the
de pend ent vari ables are per per son and
are shown di rectly un der the de pend ent
vari able name row. 

1To ac count for the house holds’ vary ing age/sex
com po si tions, a “Thrifty Food Plan Male Adult
Equiva lent Scale” was con structed by di vid ing
each house hold mem ber’s maxi mum al lot ment
given by the Thrifty Food Plan by that of a male
20 to 50 years of age. Then, the house hold size in
TFP MAEs was con structed by sum ming over all
house hold mem bers.
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[and] par tici pa tion in 
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ef fect on ag gre gate
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Ta ble 2. Weighted means and re gres sion co ef fi cients es ti mat ing re la tion ships be tween house hold-
level Healthy Eat ing In dex and its com po nents by food stamp re ceiv ing house holds and value of
food stamps re ceived and WIC par tici pa tion con trol ling for other rele vant vari ables, CSFII 1989-90

Mean
All

N=1,379
FSP

N=359
NFSP

N=1,020 HEI Grains Vege ta bles

Mean for All 62.18* 5.95 5.66
Mean for FSP 60.70 5.86 5.29
Mean for NFSP 62.74 5.99 5.79

In ter cept -12.69
0.00**

-1.85
0.05

-0.06
0.95

In come as per cent of pov erty thresh old 81.89 65.71 87.93 -0.01
0.63

0.00
0.74

0.01
0.18

Food stamp par tici pat ing house hold 0.27 1.00 -3.86
0.03

-0.28
0.59

-0.49
0.42

Weekly value of food stamps re ceived 9.30 34.22 0.22
0.00

0.00
0.95

0.03
0.02

House hold mem ber par tici pates in WIC 0.08 0.19 0.05 23.45
0.00

4.20
0.00

1.19
0.06

House hold size in TFP MAEs 2.13 2.29 2.07 73.00
0.00

8.27
0.00

6.08
0.00

Dual- headed house hold 0.34 0.20 0.39 1.12
0.54

-1.30
0.01

1.66
0.01

Female- headed house hold 0.53 0.71 0.46 10.67
0.00

-0.19
0.67

0.92
0.07

High est grade com pleted 10.59 10.16 10.76 0.81
0.00

0.04
0.39

0.00
0.97

Af ri can Ameri can 0.23 0.33 0.19 -5.16
0.00

-0.54
0.15

-0.65
0.12

Other race 0.06 0.08 0.06 -4.16
0.05

-0.29
0.64

0.25
0.73

His panic eth nic ori gin 0.11 0.11 0.11 4.11
0.01

-0.34
0.47

-0.81
0.13

Mid west 0.26 0.24 0.27 -2.50
0.13

0.11
0.82

-0.64
0.24

South 0.42 0.39 0.44 -5.20
0.00

-0.21
0.63

-0.56
0.28

West 0.18 0.13 0.20 -0.69
0.69

-0.24
0.63

-1.31
0.02

Sub urbs 0.31 0.26 0.33 -0.64
0.59

-0.11
0.76

0.02
0.95

Non me tro 0.28 0.25 0.30 -4.46
0.00

0.30
0.39

0.01
0.99

House hold rents dwell ing 0.55 0.77 0.47 -0.07
0.95

0.23
0.48

0.02
0.96

Oc cu pies dwell ing with out pay ment 0.04 0.02 0.05 1.52
0.54

0.78
0.28

-0.04
0.96

Num ber with no HEI 0.43 0.55 0.39 -59.70
0.00

-6.54
0.00

-5.22
0.00

Ad justed R2 0.90 0.81 0.66

*De pend ent vari able means are per per son with 3- day die tary in take data.
**Num bers be low es ti mated re gres sion co ef fi cients are prob val ues.
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Fruit Dairy Meat
To tal 

fat
Satu rated 

fat Cho les terol So dium Va ri ety

3.60 6.21 7.19 6.31 5.15 8.33 7.86 5.92
3.23 6.47 7.21 6.33 4.67 8.21 7.86 5.56
3.74 6.12 7.18 6.31 5.33 8.38 7.86 6.05

-3.18
0.02

-1.48
0.24

-1.62
0.09

0.12
0.93

2.70
0.06

-2.92
0.02

0.60
0.60

-5.00
0.00

0.01
0.30

0.00
0.76

0.00
0.70

-0.01
0.16

-0.01
0.19

0.00
0.57

-0.01
0.35

0.01
0.28

-0.06
0.94

0.32
0.65

-0.42
0.43

-0.38
0.58

-0.95
0.24

-0.65
0.37

-0.72
0.26

-0.23
0.74

-0.01
0.73

0.04
0.03

0.05
0.00

0.02
0.35

0.02
0.45

0.02
0.23

0.03
0.03

0.02
0.30

2.79
0.00

3.35
0.00

2.25
0.00

2.33
0.00

-0.33
0.70

2.49
0.00

3.09
0.00

2.09
0.01

4.18
0.00

8.01
0.00

8.53
0.00

7.53
0.00

5.18
0.00

9.41
0.00

8.23
0.00

7.57
0.00

-0.39
0.61

-1.10
0.12

0.41
0.45

-0.07
0.92

0.87
0.29

0.49
0.50

0.56
0.38

-0.02
0.98

1.63
0.01

-0.63
0.29

-0.40
0.38

1.11
0.06

0.96
0.16

3.04
0.00

3.39
0.00

0.84
0.16

0.19
0.00

0.22
0.00

0.05
0.34

0.04
0.48

-0.02
0.78

0.18
0.00

-0.18
0.00

0.30
0.00

-0.40
0.45

-2.70
0.00

1.06
0.01

-0.28
0.56

0.61
0.28

-0.96
0.06

-0.72
0.11

-0.57
0.26

-0.81
0.36

-3.26
0.00

-0.23
0.72

0.39
0.63

1.25
0.19

-0.91
0.29

0.64
0.39

-1.19
0.16

-0.59
0.38

-1.78
0.01

2.55
0.00

2.18
0.00

2.72
0.00

-0.08
0.90

0.18
0.75

0.08
0.90

-0.13
0.85

0.41
0.52

-0.45
0.35

-1.76
0.01

-1.79
0.01

0.84
0.20

0.81
0.16

0.12
0.86

-1.86
0.00

-1.43
0.02

0.37
0.42

-0.93
0.12

-0.41
0.55

0.23
0.71

0.59
0.28

-0.98
0.10

1.10
0.13

-0.37
0.58

-0.98
0.06

-0.74
0.26

-0.86
0.27

0.05
0.94

2.25
0.00

0.40
0.56

1.09
0.03

-0.15
0.75

-0.32
0.36

0.05
0.92

-0.84
0.12

-0.03
0.95

-0.18
0.67

-0.18
0.71

0.03
0.96

-1.27
0.01

0.16
0.66

-0.15
0.75

-0.15
0.78

-2.08
0.00

-1.26
0.00

-0.05
0.92

-0.30
0.52

0.16
0.71

0.78
0.02

-0.08
0.85

-0.68
0.17

-0.16
0.72

-0.04
0.91

0.00
1.00

0.37
0.72

-0.08
0.93

0.22
0.77

1.01
0.29

0.61
0.58

-0.60
0.54

-1.17
0.18

0.44
0.65

-3.65
0.00

-6.65
0.00

-7.15
0.00

-6.25
0.00

-4.46
0.00

-7.17
0.00

-6.27
0.00

-6.35
0.00

0.35 0.70 0.83 0.68 0.43 0.74 0.74 0.67



The av er age low- income house hold in
the United States had a household- level
HEI of 62.18. Food stamp house holds
have slightly lower means at 60.70,
whereas non par tici pant house holds are
slightly higher at 62.74. With re gard to
com po nents, the low est over all com po -
nent score is for fruits (3.60 of 10), and
the best com po nent score is for cho les -
terol (8.33). Food stamp house holds
have lower mean com po nent scores than 
do low- income non food stamp house -
holds for all com po nents ex cept dairy,
meat, and fat. Food stamp house holds
have lower mean com po nent scores for
fruit (they eat too few serv ings) and for
satu rated fats (they re ceive an ex ces sive
per cent age of calo ries from satu rated
fats). These cor re spond to the high est
and low est val ues for the gen eral    
popu la tion (12).

Sam ple means for the in de pend ent vari -
ables help char ac ter ize the groups. The
means of the dummy (zero-1) vari ables
re flect the pro por tion of the popu la tion
with a par ticu lar char ac ter is tic, for ex -
am ple, the pro por tion of fe male-headed
food stamp house holds is 71 per cent,
com pared with 53 per cent of all low-
 income house holds and 46 per cent of
non food stamp house holds. The mean
in come of food stamp house holds ex -
pressed as per cent of the pov erty thresh -
old was sub stan tially less than non food
stamp low- income house holds (65.71
per cent ver sus 87.93 per cent). The av er age
house hold size in TFP MAEs was 2.13,
with food stamp par tici pat ing house -
holds slightly larger at 2.29 than non -
food stamp house holds, at 2.07. The
pro por tion of food stamp house holds
with at least one mem ber par tici pat ing
in the WIC pro gram is 19 per cent. Food
stamp house holds re ceive food stamps
val ued at $34.22 per week, on av er age.  

Re gres sion re sults for the 11 equa tions
are also shown in ta ble 2. Un like the
means, these re gres sion re sults are not
weighted, since many of the vari ables
used to con struct sur vey weights are  
in cluded in the equa tions (8). Es ti mated
re gres sion co ef fi cients are shown for
each in de pend ent vari able for each of
the 11 diet qual ity meas ures. The level
of sta tis ti cal sig nifi cance (prob- value) 
of each es ti mated re gres sion co ef fi cient
is shown di rectly un der neath the        
co ef fi cient.

In ter est ingly, re gres sion re sults in di cate
that the es ti mated ef fect of house hold
in come on the diet qual ity of the sam ple
house holds was not sig nifi cant at con -
ven tional lev els of sta tis ti cal sig nifi cance.
Re call that av er age house hold in come 
as a per cent of the pov erty thresh old for
food stamp re ceiv ing house holds was
65.71, sub stan tially lower than that of
the non food stamp house holds (87.93).

The es ti mated co ef fi cient on the food
stamp par tici pa tion vari able is in ter -
preted as the ef fect on the level of the
de pend ent vari able (HEI or HEI com po -
nent) that a food stamp par tici pat ing
house hold (27 per cent of house holds)
with value of food stamp bene fits equal
to zero would have, other things equal.
The es ti mated co ef fi cient on the food
stamp par tici pa tion vari able is nega tive
for the HEI and all com po nents but dairy.
How ever, it is only sig nifi cant for the
HEI at the 0.03 level of sta tis ti cal     
sig nifi cance. 

By con trast, the value of food stamps re -
ceived has a sub stan tial and sta tis ti cally
sig nifi cant ef fect on over all diet qual ity,
con trol ling for other rele vant fac tors.
For each ad di tional dol lar of food stamps
re ceived, the ag gre gate house hold HEI
score in creases by an es ti mated 0.22
points. At the av er age weekly food 

stamp value of $34.22, the ag gre gate
house hold HEI in creases 7.5 points, on
av er age. How ever, since food stamp
house holds “start” at an HEI about 3.86
points lower than simi larly situ ated non -
food stamp house holds, the net ef fect of
food stamp par tici pa tion on ag gre gate
house hold HEI is about 3.7 points,2 on
av er age.  Not sur pris ingly, the posi tive
nu tri tional ef fect of food stamp par tici -
pa tion is larger for higher lev els of food
stamps, but  lower for lesser food stamp
bene fit val ues. A break- even point is 
es ti mated at $17.54 per week. That is to
say, when weekly house hold food stamp 
bene fits are at least $17.54, food stamp
par tici pants dem on strate su pe rior diet
qual ity to simi larly situ ated non pro gram 
par tici pants. At a food stamp value of
($3.86/.22) $17.54 per week or lower,
food stamp par tici pants have diet qual ity
in fe rior to non par tici pants. Thirty- two
per cent of Food Stamp Pro gram par tici -
pat ing house holds re ceived food stamps
val ued at less than $17.54 per week.
With re gard to the HEI com po nents,   
the value of food stamps re ceived ex erts 
a posi tive and sta tis ti cally sig nifi cant 
ef fect on vege ta bles, dairy, meat, and
so dium com po nent scores.  

Turn ing to WIC, re sults sug gest that
par tici pa tion in the WIC pro gram by
one or more house hold mem bers has a
very strong posi tive ef fect on ag gre gate
house hold diet qual ity meas ures, con -
trol ling for other fac tors. WIC par tici pa -
tion alone con trib utes 23.45 points to
the ag gre gate house hold HEI score

2The es ti mated co ef fi cient of 3.86 is sig nifi cant at
the 0.03 level of sta tis ti cal sig nifi cance. How ever,
given that no ad just ments for sur vey de sign ef fects 
were made in es ti mat ing stan dard er rors of the  
co ef fi cients, it could be sta tis ti cally in sig nifi cant.
In fact, when the HEI equa tion is es ti mated in de -
pend ently from those of its com po nents, the es ti -
mated co ef fi cient on the food stamp value re mains 
at 0.22 points and is sig nifi cant, but the food stamp
par tici pa tion dummy vari able co ef fi cient is not
sig nifi cant.   

12 Fam ily Eco nom ics and Nu tri tion Re view



(con trol ling for house hold size among
other vari ables). This over all ef fect is
dis trib uted about evenly in all diet qual ity
com po nents ex cept for vege ta bles and
satu rated fat, where the es ti mated co-  
ef fi cients are not sta tis ti cally sig nifi cant. 

The pos si bil ity that WIC par tici pa tion
may im prove house hold scores for some 
diet com po nents not in cluded in the
WIC food pack age, for ex am ple, fruits3

and pos si bly vege ta bles, is in ter est ing
and may be ex plained in sev eral ways.
One is that con sump tion of the WIC
food pack age (by those for whom it was 
in tended, and pos si bly their fami lies)
im proves diet qual ity scores for the types
of foods that it in cludes, for ex am ple,
dairy prod ucts and grains, as well as
frees up food stamps and money in come 
to pur chase more of all foods for the
house hold. An other, more gen eral,     
ex pla na tion is that house holds that par -
tici pate in the WIC Pro gram are more
health and nu tri tion ori ented than are
other house holds, in clud ing house holds
re ceiv ing only food stamps. Fi nally, the
nu tri tion edu ca tion re ceived as part of
par tici pa tion in the WIC Pro gram is
likely to im prove diet qual ity through
bet ter diet- related be hav iors.

Only a mi nor ity (34 per cent) of low-
 income house holds was dual- headed,
with food stamp par tici pat ing house -
holds less likely to have both male and
fe male heads (20 per cent) than were
non par tici pat ing low- income house -
holds (39 per cent). Seventy- one per cent
of food stamp house holds were headed
by a fe male head only, com pared with
46 per cent for non food stamp house -
holds and 53 per cent for all low- income
house holds. Com pared with fe male-

3The ex cep tion is fruit juice, which is in cluded in
WIC pack ages.

headed house holds, dual- headed house -
holds have lower grains scores and
higher vege ta ble scores, on av er age. 
Female- headed house holds have much
higher HEI, cho les terol and so dium
scores, and some what higher fruit and
to tal fat scores than com pa ra ble male-
 headed house holds.

The mean high est grade of for mal
school ing com pleted by the house hold
head was 10.59 years. Food stamp and
non food stamp house holds dif fered lit tle 
in av er age years of edu ca tion. Re gres -
sion re sults show that years of edu ca tion 
has a posi tive and sta tis ti cally sig nifi -
cant ef fect on over all diet qual ity. Every 
ad di tional grade com pleted in creases 
the house hold HEI score by 0.81 points. 
Years of edu ca tion has a small posi tive
ef fect on fruit, dairy, and cho les terol
scores, and a small nega tive im pact    
on the so dium score.

Thirty- three per cent of the food stamp-
 receiving house holds were Af ri can
Ameri can, 8 per cent were of other race,
and the re main ing 59 per cent were
White. The cor re spond ing fig ures for
non food stamp house holds were 19 per -
cent Af ri can Ameri can, 6 per cent other,
and 75 per cent White. Af ri can Ameri can
house holds have, on av er age, a lower
house hold HEI by 5.16 points than 
com pa ra ble White house holds. They
also have lower dairy and higher meat
scores than White house holds. Race
does not ap pear to have sig nifi cant     
ef fects on most of the diet qual ity   
com po nent meas ures.

His panic house holds, at 11 per cent of
house holds, have sub stan tially higher
HEI scores than non- Hispanic house -
holds (4.11 points). They have higher
to tal fat and satu rated fat scores, but
lower dairy scores than non- Hispanic
house holds.

Geo graphic lo ca tion and ur bani za tion
status have few sta tis ti cally sig nifi cant
ef fects on the HEI and its com po nents.
House holds in the Mid west (24 per cent
of food stamp and 27 per cent of non -
food stamp house holds) have poorer  
to tal fat and satu rated fat scores than
those in the East. House holds in the
South (39 per cent of food stamp and 44
per cent of non food stamp house holds)
have lower fruit and dairy scores than
those in the East. House holds in the
West ern United States (13 per cent of
food stamp and 20 per cent of non food
stamp house holds) have lower vege ta ble 
and higher so dium scores than simi lar
house holds in the East ern re gion of the
United States. 

House holds in the sub urbs (26 per cent
of food stamp and 33 per cent of non -
food stamp house holds) have bet ter fruit 
scores, while house holds in non me tro  
ar eas (25 per cent of food stamp and 30
per cent of non food stamp house holds)
have lower HEI, dairy, cho les terol, and
so dium scores than simi lar house holds
in the cen tral city. Ten ancy status has no 
sig nifi cant ef fects on HEI or its com po -
nents scores. The only ex cep tion is for
house holds that rent their dwell ing (77
per cent of food stamp and 47 per cent of
non food stamp house holds), which have 
a bet ter meat score, com pared with those
house holds that own their dwell ing.

As ex pected, the con trol vari able for the 
number of house hold mem bers with no
com put able HEI score has an ex tremely
strong and sta tis ti cally sig nifi cant nega -
tive as so cia tion with the to tal HEI score
and its com po nents. This con trol vari able
is also re spon si ble for the rela tively high 
R- squared val ues.
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Limi ta tions

Sev eral limi ta tions are rele vant when 
in ter pret ing the re sults. First, our study
is ex plora tory; how ever, house hold pro -
duc tion the ory and past analy ses of the
de mand for foods or nu tri ents guided
model speci fi ca tion and the se lec tion  
of vari ables (8). Thus, the pos si bil ity   
of com mit ting gross er rors is re duced.
Sev eral prob lems re main, how ever. A
ma jor limi ta tion is that the Re stricted
Or di nary Least Squares re duced form
speci fi ca tion is used as op posed to a
sys tem of si mul ta ne ous equa tions        
re flect ing the usual de rived de mands  
for in puts in the house hold pro duc tion
func tion, the house hold pro duc tion
func tion it self, and the fi nal de mand  
for health and healthy eat ing. 

The range of the de pend ent vari ables is
con structed be tween zero and 100 for
the HEI and zero and 10 for its com po -
nents, which may im ply the usual es ti ma -
tion prob lems with lin ear prob abil ity
mod els (9). Be cause an HEI is not com -
puted for chil dren be low the age of 2
years and for in fants, they are nec es sar ily
ex cluded from the house hold ag gre gates 
of the de pend ent vari ables. This could
dis tort re sults, to some ex tent. We did
not ex plic itly ac count for the sur vey’s
clus tered de sign ef fects on sta tis ti cal 
hy pothe sis test ing. Thus, es ti mated “prob” 
val ues be tween 0.05 and around 0.01
could re sult in ei ther ac cep tance or     
re jec tion of the null hy pothe sis, if  
tested to ac count for de sign ef fects. 

As sev eral vari ables of po ten tial im por -
tance in in flu enc ing “healthy eat ing” 
are not avail able (for ex am ple, taste of
par ticu lar foods, the pres ent value of  
fu ture health out comes, etc.) and, as
there may be self- selection rela tive to 

the FSP or WIC par tici pa tion, the re sults
may well suf fer from speci fi ca tion bi ases.4

De spite these limi ta tions, this study 
pro vides valu able new in sights into the
re la tion ship be tween food as sis tance
pro gram par tici pa tion and diet qual ity.  

Sum mary and Con clu sions

In this study, we es ti mated a sta tis ti cal
model us ing the USDA Healthy Eat ing
In dex and its 10 com po nents at the
house hold level as de pend ent vari ables
to bet ter un der stand the ef fects of food
as sis tance pro gram (FSP and WIC) par -
tici pa tion and food stamp bene fit lev els
on the diet qual ity of low- income house -
holds (con trol ling for in ter ven ing fac tors). 
In de pendent vari ables in cluded rele vant
so cio eco nomic vari ables avail able in 
the CSFII. As is typi cal of such stud ies,
se lec tion of in de pend ent vari ables was
heav ily in flu enced by their avail abil ity.
The in ter pre ta tion of their es ti mated  
co ef fi cients can vary sub stan tially     
de pend ing on the theo reti cal model the
re searcher be lieves is most ap pro pri ate
for the task at hand. Here, we were
broadly guided by well- known house -
hold pro duc tion the ory and past re search
in se lec tion of vari ables. A novel con tri -
bu tion to the lit era ture is that the HEI
and its com po nents ag gre gated to the
house hold level were the de pend ent
vari ables. Thus, ef fects of FSP and 
WIC par tici pa tion on a house hold level
meas ure of the over all diet and, at the
same time, its com po nents, could be  
es ti mated.

4Typi cally, in situa tions such as this, a sta tis ti cal
cor rec tion for self- selection bias is per formed.
How ever, the pro ce dure re quires iden ti fi ca tion   
of vari ables that are highly cor re lated with the  
de ci sion to par tici pate in the pro gram but not  
with diet qual ity. In prac tice, such vari ables are
not read ily avail able (see ref er ence 4).

Re sults tend to be in gen eral agree ment
with pre vious stud ies of di ets that were
based on com po nents of the to tal diet,
mostly nu tri ent in takes. These re sults 
re af firm the ef fec tive ness of two of the
main food as sis tance pro grams, the FSP
and the WIC in meet ing nu tri tional
needs of low- income house holds, needs
that may con tinue af ter wel fare re form.
On av er age, the es ti mated ef fect of Food 
Stamp Pro gram par tici pa tion on the
over all diet of par tici pat ing house holds
is posi tive. The ef fect in creases with  
in creased value of food stamps re ceived, 
as in tended. 

In terms of its ef fect on HEI com po nents,
the Food Stamp Pro gram had sta tis ti -
cally sig nifi cant and posi tive ef fects on
the con sump tion of vege ta bles, dairy,
and meat prod ucts, as well as on so dium 
com po nent scores. As sum ing that able-
 bodied adults with out de pend ents or 
im mi grants have simi lar HEI and com -
po nent con sump tion re sponses to food
stamp in come,  re moval from the Food
Stamp Pro gram would re sult in a re duc -
tion in these scores, un less food stamp
in come is re placed by earned or other
in come.  

Par tici pa tion in the WIC Pro gram by
house hold mem bers im proved house -
hold level HEI scores dra mati cally. In
ad di tion, WIC par tici pa tion re sulted in
im proved scores for all HEI com po nents 
ex cept for satu rated fat. Posi tive ef fects
re flect the value and in creased avail abil ity 
of in- kind foods found in the WIC food
pack age cou pled with bene fi cial ef fects
of the nu tri tion edu ca tion com po nent of
the WIC Pro gram.
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